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METHOD FOR PRODUCING FUEL oxs FROM DETAlLEDlggséiRTllpglfloN OF THE 
LIMESTONE ' 

BACKGROUND OF THE INVENTION 

The present invention relates to a novel gaseous en 
ergy source derived from limestone and its method of 
production. 

In view of the present worldwide shortage of pe~ 
troleum-derived fuel, both liquid and gaseous, it has 
become ecnomical and of some necessity to provide 
alternative sources of energy. In the past, several types 
of gaseous fuel have been employed which are derived 
from different sources. 
For example, “water gas” is a well-known gaseous 

fuel produced by heating carbon and water at relatively 
high temperatures whereupon a mixture of carbon mon 
oxide and hydrogen is formed as follows: 

Acetylene has also been produced by the addition of 
water to calcium carbide at ordinary temperatures as 
follows: 

Limestone has also been employed as a raw material 
in the production of calcium carbide and carbon mon 
oxide as described in French Pat. No. 694,459 (1931) as 
follows: 

However, none of the above-described methods of 
producing a gaseous fuel yield a fuel which is character 
ized by a high heating value and useful as an industrial 
fuel in place of more expensive petroleum-derived fuels. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is therefore an object of the present invention to 
provide a novel gaseous fuel which may be substituted 
for petroleum‘derived fuels. 

It is also an object of the present invention to provide 
a method of producing a novel gaseous fuel which can 
be used in industrial applications. 

It is yet another object of the present invention to 
obviate the disadvantages of the prior art as discussed 
above. 

In one aspect of the present invention there is pro 
vided a novel gaseous fuel comprising carbon monox 
ide, at least one gaseous aliphatic hydrocarbon, and 
hydrogen. 

In another aspect of the present invention, there is 
provided a method for the production of a gaseous fuel 
composition from a calcium carbonate-containing solid 
such as limestone comprising: 

thermally decomposing said calcium carbonate-con 
taining solid to form calcium oxide and carbon dioxide; 

reacting said calcium oxide and carbon dioxide with 
water and carbon at an elevated temperature to form a 
gaseous mixture of hydrogen, carbon monoxide, and at 
least one gaseous aliphatic hydrocarbon. 
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In order to form the novel gaseous fuel of the present 
invention, marble or other forms of limestone (i.e., 
CaCOg) is heated in a furnace at a temperature of about 
850° C. to decompose the calcium carbonate into cal 
cium oxide (CaO) and carbon dioxide (CO2). Appropri 
ate amounts of carbon and water are then added to the 
furnace, with the temperature being increased up to 
about l,000° C. to form the gaseous fuel mixture of 
carbon monoxide (CO), hydrogen (H2), low molecular 
weight aliphatic hydrocarbons (e.g., methane), and cal 
cium carbide. 
The reactions which result in the formation of the 

gaseous fuel proceeds as follows: 
Step-wise reactions: 

Overall Reaction: 

CaCO3+ l2C+6H20—>9CO+2H2+2CH4+CaC2 

While the limestone or other source of calcium car 
bonate is generally initially decomposed at a tempera 
ture of about 850° C., temperatures within the range of 
from about 600° C., to about 900° C. may be employed. 
In addition, the reaction between the calcium carbonate 
decomposition products and the carbon and water may 
take place between about 950° C. and 1300° C., most 
preferably between about l,000° C. and 1,100° C. Suit 
able pressures under which the reaction may occur 
include atmospheric pressure. 
The proportions of carbon and water which are re 

acted with the calcium carbonate decomposition prod 
ucts may vary within a broad range as long as the reac 
tants are present in the amounts necessary to provide 
the desired gaseous fuel product. For example, the reac 
tants may generally be employed in weight ratios of 
CaCO3:C:H2O about 24:20:15 respectively. 
The gaseous fuel which is produced by the novel 

process of the present invention will generally consist 
essentially of about 72 to 48 percent by weight of car 
bon monoxide, 11 to 5.0 percent by weight of hydrogen, 
and 9.0 to 2.8 percent by weight of gaseous low molecu 
lar weight aliphatic hydrocarbons of, for example, 1 to 
3 carbon atoms. 
The carbon which reacts, together with water, with 

the calcium carbonate decomposition products may be 
derived from any suitable conventional source such as 
industrial coke. 
The present invention is to provide a method in the 

pilot plant by use of a fixed or a fluidized bed. 
It is also an object of the present invention to provide 

a method which is working continuously. 
What is claimed is: 
l. A method for the production of a gaseous fuel 

composition from a calcium carbonate-containing solid 
comprising: 

thermally decomposing said calcium carbonate-com 
taining solid at a temperature within the range of 
about 600° C. to about 900° C. to form calcium 
oxide and carbon dioxide; 
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reacting said calcium oxide and carbon dioxide with Z The method of Claim 1 wherein Said calcium car 
water and carbon at a temperature within the range bonate'comaining solid .comprises llmeslone' . 
of about 950, C to 1300, c to form a gaseous 3. The method of claim 1 wherein said calcium car 

. , bo t-co t ' 'n l'd is thermal] deco osed at mixture of hydrogen, carbon monoxide, and at 5 abg?tegsog gm g Sol y mp 
least one gaseous aliphatic hydrocarbon’ Said cal‘ 4. The method of claim 1 wherein said calcium oxide, 
cium carbonate-containing solid, carbon and water carbon dioxide, water and carbon are reacted at a tem 
being employed in weight ratios suitable to pro- perature in the range of about lOOO° C. to about l100° 
duce a gaseous fuel composition consisting essen- C 
tiany of about 48 to 72 percent by weight of carbon 10 The method of claim 1 wherein said carbon com 

prises lndustrlal coke. 
monoxlde’ about 5 to 11 percent by weight of hy- 6. The method of claim 1 wherein said calcium car 
drogen and about 2'8 to 9 percent by weight of bonate, carbon and water are employed in weight ratios 
gaseous lower molecular weight hydrocarbons of 1 of about 24:20:15, respectively. 

* It * * to 3 carbon atoms. 15 * 
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